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Description JC05 Rec^ PCT/PTO 19 SEP 

TRACTION MOTOR 

[0001] The invention relates to a traction motor in vehicles with an electric 
or diesel-electric drive, the traction motor which is mounted in a housing being 
grounded. 

[0002] In vehicles of the generic type, the traction motors are fed either 
directly from a power system or via a converter with electronic power actuating 
elements. The housings of the traction motors are grounded here via a grounding 
cable in the vehicle with an electric drive. Owing to the common-mode voltage 
(zero voltage), brought about in particular by a converter due to the principle 
involved, in the traction motor and the sudden changes in voltage at the terminals 
of the traction motor, of capacitive currents and arc discharges occur in the 
bearings in association with the parasitic capacitances in the traction motor and in 
the bearings of the traction motor. 



[0003] Furthermore, operational reverse currents flow from the driver*s own 
vehicle or from other vehicles via the bearings of the traction motor as a function of 
the selected grounding concept of the vehicle with an electric drive. This also 
causes damage to the bearings and to the lubricant and thus leads to premature 
failure of the bearings. . 



[0004] In order to avoid such damage to the bearings, electrically insulated 
bearings or insulated bearing bushings are used. Using insulated bearings or 
insulated bearing bushings prevents the classic wave voltages, low-frequency or 
DC operating currents and in particular capacitive bearing currents and arc 
discharges in the bearing which are due to the converter are reduced. 
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[0005] The disadvantage here is that the insulated bearings have a very 
high purchase value and require relatively sensitive installation in the drive so that 
the bearing insulation is not damaged. This can be confirmed by additionally 
checking the insulation after installation. 

[0006] JP 001309505 describes a traction motor which is rigidly or 
pemianently grounded. A capacitor merely reduces the interference currents of the 
vehicle with an electric drive. 

[0007] JP 621 14401 also has rigid grounding of the traction motor. The 
interference currents of the vehicle with an electric drive are returned to the source 
along the shortest path by means of capacitors. 

[0008] The invention is accordingly based on the object of providing 
grounding for a traction motor which avoids the abovementioned disadvantages in 

a simple manner. 

[0009] The object is achieved by virtue of the fact that the housing of the 
traction motor is grounded via a capacitor. 

[0010] As a result, the insulated bearings may be replaced entirely or 
partially by the significantly more cost-effective, electrically uninsulated bearings, 
and the protection of the bearings against damage by stray currents is ensured. 

[0011] The low-frequency or DC operating reverse currents of the driver's 
own electric vehicle or of other vehicles which othenA/ise flow back directly via the 
rigid grounding to the motor are blocked by the capacitor. As a result, these 
current components do not flow via the bearings of the traction motor, or only do 
so to a very low degree. 
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[0012] For the high-frequency interference currents which are due to the 
converter the capacitor constitutes virtually a short-circuit (XC = 1/jwC), i.e. the 
high-frequency currents can flow back on the shortest path in terms of EMC to the 
source as in the case of the rigid grounding by means of a grounding cable. This 
avoids capacitive or grounding currents flowing via the bearings. 

[0013] The dimensioning of the capacitor significantly reduces the voltage 
across the bearings so that the dielectric strength of the bearing lubrication film is 
not exceeded, or is exceeded relatively rarely. Here, a capacitive voltage divider 
acts between the parasitic winding housing capacitance and the capacitance of 
the capacitor between the housing of the traction motor and the vehicle ground, for 
example chassis parallel to the air capacitance and the bearing capacitance. If the 
voltage at the bearings, that is to say the voltage across the capacitor, does not 
exceed dielectric strength of the lubrication film in the static case of 0.5 V or in the 
dynamic case of 2 to 10 V, the lubrication film acts as an insulator and thus 
prevents the capacitive bearing currents and arc discharges. 

[0014] Circular currents and currents owing to a wave voltage across the 
bearings of the traction motor may be prevented in conjunction with this inventive 
capacitive grounding of the traction motor by making only one bearing electrically 
insulated. 

[0015] It is advantageous if the capacitive grounding connection between 
the housing of the traction motor and ground is provided in the converter. That is 
to say a four-conductor cable is provided between the traction motor and 
converter, three conductors for supplying power and a cable for low-inductance 
provision of grounding. 

[0016] In a further embodiment, the capacitive grounding connection is 
provided between the housing of the traction motor and the rotational speed 
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sensor of the traction motor. That is to say the capacitor between the housing of the 
rotational speed sensor and the shielding of the sensor line is connected in or on 
the rotational speed sensor. The housings of the rotational speed sensor and 
traction motor are electrically conductively connected to one another here. It is 
particularly advantageous if the bearing voltage is monitored in each of the 
specified embodiments, i.e. said voltage is used as a measurement variable for 
the functional capability of the capacitor. In the case of a fault, the bearing voltage 
rises, thus giving a signal that unambiguously indicates the relationship with a 
faulty capacitor. 

[0017] The invention and further advantageous refinement of the invention 
according to features of the subclaims are explained in more detail below using 
schematically illustrated exemplary embodiments in the drawing, in which: 

[0018] FIG. 1 shows capacitive grounding of the housing of a traction motor 
directly on the traction motor, 

[0019] FIG. 2 shows capacitive grounding of the housing of a traction motor 
via a converter, 

[0020] FIG. 3 shows capacitive grounding of the housing of a traction motor 
via a rotational speed sensor, and 

[0021] FIG. 4 shows capacitive grounding of the housing of a traction motor 
via shielding of the power cable 

[0022] Figure 1 is a basic illustration of a section of a vehicle with an electric 
drive through a traction motor 1 and a converter 8 via a wheel set shaft 6. The 
traction motor 1 is attached to a vehicle body by a king journal (not illustrated in 
more detail). The traction motor 1 drives a motor shaft 3 which in turn rotates the 
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wheel set shaft 6 via a pinion 4 and a large wheel 5. The capacitor according to 
the invention is then located as a capacitive grounding means Cground between the 
housing 1 1 of the traction motor 1 and the vehicle body or chassis 7. The chassis 
7 and/or the vehicle body form the vehicle ground which is also embodied as a 
protective ground. The vehicle ground is connected to the wheel set shaft 6 via an 
electrical connection 21, for example via a wheel set brush, and thus to the real 
ground via the drive wheels (not illustrated in more detail) with an electrically 
conductive connection. 

[0023] Because of this grounding capacitor Cground, the voltage across the 
bearings 10 can be significantly reduced so that the dielectric strength of the 
bearing lubrication film is not exceeded, or is only exceeded rarely. The 
capacitance of this grounding capacitor is 100-900 pF in large traction motors. 
The grounding capacitor is to be given smaller dimensions In correspondingly 
smaller traction motors 1 . 

[0024] Here, the capacitive voltage divider acts between the parasitic 
winding 2, housing capacitor Cwg and the capacitance of the capacitor Cground 
between the housing 1 1 of the traction motor 1 and vehicle body or chassis 7 
parallel to the air capacitance Cair and bearing capacitance Cbearing. If the bearing 
voltage, that Is to say the voltage across the grounding capacitor Cg,ound, the 
dielectric strength of the lubrication film in the static case of Ubearing = 0.5 V or in 
the dynamic case of Ubearing = 2 to 10 V is not exceeded, the lubrication film acts 
as an insulator and thus prevents the capacitive bearing currents and arc 
discharges. 

[0025] In one advantageous embodiment according to figure 2, the 
grounding with the capacitor Cground is preferably drawn into the converter 8 at low 
inductance. As a result, the mounting on the traction motor 1 can be simplified 
significantly since the converter 8 has, by its very nature, certain grounding 
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devices to which the grounding capacitor Cground can be connected. The power 
cable 9 which serves to supply power has, in this case, a further conductor or a 
shielding with which the grounding potential is conducted from the traction motor 1 
into the converter 8. 

[0026] In a further advantageous refinement according to figures, the 
capacitive grounding of the traction motor 1 is implemented by means of a 
grounding capacitor Cground on or in the rotational speed sensor 12. The housing of 
the rotational speed sensor 12 is electrically conductively connected to the 
housing 11 of the traction motor 1 here. The grounding capacitor Cground is 
connected between the housing of the rotational speed sensor 12 and the 
shielding 14 of the rotational speed sensor cable 20. 

[0027] In a further advantageous embodiment according to figure 4, the 
capacitive grounding of the traction motor 1 is implemented by means of a 
grounding capacitor Cground between the housing 11 of the traction motor 1 and the 
shielding 15 of the power cable 9. 
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